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(001] This application claims benefit of U.S. Provisional Application No. 
60/459,259, filed April 2, 2003. 

[002] This disclosure relates to novel hair-cosmetic compositions comprising at 
least one film-forming gradient copolymer comprising at least two monomeric residues, 
such as amphiphiiic gradient copolymers, that may, for example, be soluble or dispersible 
in water and/or in organic solvents, and wherein the at least one film-forming copolymer 
exhibits a mass polyd&perstty index (Ip) less than or equal to 2.5, wherein the composition 
is able to form a film comprising at least one of the characteristics defined herein in 



[003] Styling compositions packaged in the form of an aerosol spray generally 
comprise a high proportion of alcohol. Following the recent sensitization of public opinion 
to environmental problems resulting from the emission of volatile organic products into the 
atmosphere, cosmetics with a high alcohol content are currently under scrutiny. 

[004] One solution for reducing the amount of alcohol, or even eliminating alcohol 
from the formulations completely, is replacing it with an equivalent amount of water. 
However, adding large amounts of water to aerosol sprays intended for fixation of hair, 
such as lacquers, can lead to an undesirable distortion of the hair and to a degradation of 
the formulation's cosmetic properties. Moreover, most propellants of the hydrocarbon type 
are incompatible with water and for this reason it is generally not possible to use them in 
compositions with a high water content. 

[005] Conventional radical polymers, i.e. those obtained by classic radical 
polymerization, can also be used to reduce or replace a formulation's alcohol content, in 
solution in ethanol, in water, or in a water/ethanoi mixture. 
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35% to 95%. 

[009] Another aspect of the present disclosure is an aerosol composition packaged 
in an aerosol device comprising a propellant and a haircare composition as defined in 



[010) Also, disclosed herein, is a method of treatment of hair, such as a method of 



styling, comprising the application of a haircare composition, as disclosed ir<Daragraph 



[008], to th^hair and/or spraying the hair with an aerosol composition, and if necessary. 



leaving the hair thus treated to dry. 

[01 1] Gradient copolymers, as disclosed herein, can have a low dispersity in 
composition and the polymer chains comprising the gradient copolymers can have similar 
or the same structures. Therefore, such gradient copolymers are compatible with one 
another and, as a result, cosmetic compositions comprising these copolymers can exhibit 
less than all of the drawbacks and limitations of the compositions of the prior art. 

[01 2] The at least one film-forming gradient copolymer, as disclosed herein, can, 
for example, be easily manipulated in water or in an organic solvent medium, while 
retaining its useful rheological properties. 

[01 3] Furthermore, the at least one film-forming gradient copolymer can comprise a 
sufficient amount of hydrophilic monomelic residue, making it more readily soluble. 
Without being bound by theory, it is believed that solubility is promoted when all the 
polymer chains have the same composition. 

[014] The at least one copolymer disclosed herein, can be chosen from film- 
forming gradient copolymers, which comprise at least two different monomelic residues, 



and which have a low mass polydispersity as defined iffparagraph [008]7>nd for instance, 







a low composition polydispersity. 
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[015] The mass poiydispersity can be illustrated using the mass polydispersity 
index (Ip) of the copolymer, which is equal to the ratio of the weight-average molecular 
weight (Mw) to the number-average molecular weight (Mn). 

[016) A low mass dispersity as defined ^nparagraph [008]^Bftects approximately 
identical chain lengths, which is the case for the film-forming gradient copolymers as 
disclosed herein. 

[017] According to the disclosure, the at least one film-forming gradient copolymer 
has a mass polydispersity index less than or equal to 2.5, for example, ranging from 1.1 to 
2.3, for instance, ranging from 1.15 to 2.0, or further, for example, from 1.2 to 1.9. 

[018] Furthermore, the weight-average molecular weight of the at least one film- 
forming gradient copolymer, can be ranging from 5,000 g/mol to 1 ,000,000 g/mol, for 
instance, ranging from 5,500 g/mol to 800,000,g/mol, and for further example, ranging from 
6,000 g/mol to 500,000 g/mol 

[019] The number-average molecular weight of the at least one film-forming 
gradient copolymer can also range from 5,000 g/mol to 1,000,000 g/mol, for instance, 
ranging from 5,500 g/mol to 800,000 g/mol, and further for example, ranging from 6,000 
g/mol to 500,000 g/mol. 

{020} The weight-average (Mw) and number-average (Mn) molecular weights are 
determined by gel permeation liquid chromatography ("GPC") (wherein eluent THF, a 
calibration curve established with linear polystyrene standards, and a refractometric 
detector are used). 

[021] The at least one film-forming gradient copolymer, according to the present 
disclosure, could, for example, have a low composition dispersity. For the purposes of this 
disclosure, low composition dispersity means that all the polymer chains of the at least one 



